Aptamer-based highly sensitive electrochemical detection of thrombin via the amplification of graphene.
Herein, we successfully fabricated a highly sensitive label-free electrochemical aptasensor for thrombin based on the amplification of graphene (Gra). The excellent electrochemical probe of nickel hexacyanoferrate nanoparticles (NiHCFNPs) was introduced to form Nafion-Graphene-NiHCFNPs (Nf-Gra-NiHCFNPs) nanocomposites membrane on the gold electrode. The employment of graphene not only enhanced the surface area of the electrode with increased NiHCFNPs immobilization, but also improved the conductivity of the electrode, which further effectively improved the sensitivity of this proposed aptasensor. Subsequently, AuNPs layer was formed to immobilize the thrombin aptamer (TBA) and enhance the stability of the composite monolayer mentioned above. Then, thiol-modified TBA was assembled onto the AuNPs layer. Thereafter, hexanethiol (HT) was employed to block the possible remaining active sites. With the dual amplification of Gra and AuNPs, the resulting aptasensor exhibited good current response to target thrombin with a wide linear range extended from 1 pM to 80 nM (the detection limit was 0.3 pM). Additionally, the morphologies of bare Au substrate, nickel hexacyanoferrate nanoparticles (NiHCFNPs) and nanocomposites were successfully characterized by atomic force microscopy (AFM).